1. Introduction. In a previous paper 1 we defined essential singular manifolds of a difference polynomial in one unknown, and gave an example of such a manifold. By an obvious extension of this definition we may say that if A is an algebraically irreducible difference polynomial in unknowns yi, • • • , y nt then an essential irreducible manifold of A which annuls a polynomial of lower effective 2 order than A in yk, l^kSn, or free of y h is an essential singular manifold of A relative to y^ The remaining essential irreducible manifolds of A we shall call, as in the case of a polynomial in one unknown, ordinary manifolds relative to yk, and the totality of solutions in these manifolds the general solution of A relative to yk,
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The analogous situation in the theory of algebraic differential equations 3 suggests that the essential singular manifolds of a difference polynomial relative to one unknown are also essential singular manifolds relative to any other unknown. It is the purpose of this paper to show that this is actually the case. It will follow that we may drop the term "relative" from the concepts we have just defined. We differentiate formally the equations (1) obtaining a system of equations of the form
That is, polynomials in the usual sense, not difference polynomials.
Letting X\y , «X'ft, z be zero in these equations, and giving the partial derivatives dz/dxi the values obtained in (1), we obtain unique values lying in ^ for each d 2 z/dx% and d 2 z/dxidxj f i<j. We obtain further equations by differentiating the equations of (2). We differentiate each equation of (2) once with respect to each Xi and retain one equation from each set of equations which differ only in the order of taking the derivatives. These equations we call (3). We treat the system (3) as (2) was treated forming (4). We continue this process and consider the system X consisting of the systems (1), (2), (3), From the equations (3) we obtain values of the derivatives of z of third order by letting #!,•••, x n , z be zero and assigning to derivatives of first and second order the values already computed. In this way we obtain the derivatives of z of all orders successively from the equations of X. Evidently these will all be elements of E^.
Using the computed values of the partial derivatives of z we form the Taylor's series z f for z in powers of the #». We shall show that this series has the properties stated in the lemma.
It is only necessary to prove that z' annuls P formally when substituted for z. This will follow if we can show that, for every tn, when z is replaced in P by the polynomial z m consisting of all terms of z' of degree less than tn, the resulting polynomial P(z m ) has no terms of degree less than m in the Xi. But this in turn is equivalent to showing that, if we take the formal partial derivatives of P(z m ) with respect to the Xi, all derivatives of order less than m, as well as P(z m ) itself, vanish when the Xi are set equal to zero. Now the equations expressing this condition are obtained from the equation P = 0 and those equations of the system X which involve no derivatives of order exceeding tn -1 by replacing z by z m and setting X\, * * * , Xn equal to zero. But these equations must be valid, for the partial derivatives of z m of order less than tn are identical, when the x% are zero, with the partial derivatives of z 1 \ and the Taylor's series z' was so constructed that its derivatives satisfy the equations X and P = 0 under the stated condition. Thus the lemma is proved.
3. Proof of the theorem. We turn now to the proof of the theorem on séparants. We consider an algebraically irreducible difference polynomial A with coefficients in a difference field J. The unknowns in A we shall now denote, for convenience, by the letters u u • • • , u q ; y. We consider an irreducible manifold 9ft annulling A, but not dA/dy r , where r is the order of A in y. We shall prove that 9ft is contained in or coincides with one of the ordinary manifolds of A relative to y.
We may assume that the order and effective order of A in y are equal. For, if not, we could replace y by a new variable y -y*, where k is the difference between the order and effective order. A would thus be transformed into a polynomial of equal order and effective order in y; and the other conditions of the problem remain unaltered.
We denote by À the reflexive prime ideal consisting of all polynomials which vanish for all solutions in 9ft. Let 3> = a, w*=Y», be a general point of A. Upon making the substitution y = z+a, W< = Z>»+Y», A becomes a difference polynomial A in the Vi and s, which vanishes when z and the Vi are set equal to zero; while dA/dy r is carried into the polynomial dA/dz r which does not vanish with z and the v*. It follows from the lemma that Z can be annulled formally by substituting for z r a series zi in positive integral powers of z, Zi, • • • , s r -i, and certain vy. The coefficients in zi lie in the field Ç obtained by adjoining a and the y% to J.
We now construct a formal powers series from zi by the following procedure. First we replace each coefficient by its transform in Ç. Let the series zl+ 2 result from 3 r ' +1 by replacing each coefficient by its transform, each Vij by fl*,y+i, and then replacing each Zi, 0 gi S r -1, by Zi+i. From z{.+ 2 we obtain 2 r ' +2 by replacing z r in the expansion by zi. We continue in this way to construct series z{ 9 i*=r, r + 1, [ and z(' lie in (7. Let yl =Zi+<Xi, 0^i<r, and y{ -z{ +on f i^r. Let y/' =s»+a,-, l£i<r + l, and y/' = z/'+a<, i^r + l. Finally let w^ = wj[/ = v»-y +7*7, We consider any polynomial C in the unknowns «1, • • • , u q ; y with coefficients in the field J. The result of substituting yl for yi and u{j for «,-y in C and its transform C\ is the pair of formal power series C' and C{ with coefficients in Ç. Let G" be the expansion which results from G upon making the substitution of yl' for y it ièlf and «{ƒ for # t -y. Evidently C[' can be constructed from C' by replacing s,-by Zi+i, 0gi<r, t^y by fl»,y+i, and each coefficient of the expansion by its transform. C{ may now be obtained from C{' by replacing 0 r by zi. We see that, if C' vanishes identically, so does G", and therefore C{. It follows that the set of all polynomials which vanish when the y,-and the Uij are replaced by the y/ and u^ forms a difference ideal St. Evidently St is prime and contains A.
Let 2 be the set of all polynomials whose transforms of any order are in St. Evidently S is a prime reflexive difference ideal. We shall show that no polynomial of order less than r in y, or free of y, holds 2). First we consider a polynomial D of order not exceeding r -1 in y and show that it is not in St. The substitutions yi~yl, Uij = Uy become, in this special case, a linear transformation with an inverse. Since D is not identically zero, the polynomial into which it is carried is not zero. Thus D is not in St. We now assume that all polynomials of effective order not exceeding r -1 and order not exceeding r -1 +& are not in St. We shall show that a polynomial D of order r+k and effective order not exceeding r -1 in y is not in St. We have shown elsewhere 6 that the resultant R with respect to y r+ * of D and A k is a nonzero polynomial of order at most r -1+k and effective order at most r -1. Our assumption shows that R is not annulled by the substitutions in question, so that D cannot be annulled by them. We can now show by induction that no polynomial of effective order at most r -1 in y is in St, so that no polynomial of order not exceeding r -1 in y is in S. It follows that 2 is one of the reflexive prime ideals whose solutions constitute the ordinary manifolds of A.
Some transform of any polynomial of S must be annulled by the yi and u' v . Now on substituting these quantities for the y»-and uy in the transform Ch of a polynomial C a term of zero degree is obtained which is equal to the result of substituting a for y and ?< for U{ in CA. Since this term must vanish for every polynomial C of 2 and a suitable k depending on C, Ch and therefore C is annulled by the general point of A. Then 2 holds A. This proves the theorem.
4. Proof of the principal result. We now return to the proof of the possibility of the division of the essential irreducible manifolds of a difference polynomial into singular and ordinary manifolds. We consider an algebraically irreducible difference polynomial A in unknowns yi, • • • , y n with coefficients in a difference field J. Let 2ft be an essential irreducible manifold of A, and let A be the corresponding reflexive prime ideal. We wish to show that 9ft is either an essential singular manifold of A relative to each y< or an ordinary manifold relative to each y». For this purpose it will suffice to assume that 9DÎ is an essential singular manifold relative to yi, and prove that it is singular relative to y%.
If we make this assumption it follows that 2JÎ annuls dA/dyi r , where r is the order of A in y x . Let s be the order of A in y%. We form the resultant R of A and dA/dyi r , considered as algebraic polynomials in y% 8 . Since A is irreducible, and cannot be a factor of dA/dyi r , R is a nonzero polynomial, free of y% 9 , which is annulled by 9K. Since R is of lower efiective order than A in y%, 5DÎ must be an essential singular manifold of A relative to y^ The proof is now complete.
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DISTINCT REPRESENTATIVES OF SUBSETS
MARSHALL HALL, JR. iiJ7*k. It is to be emphasized that subsets are distinguished only by their indices and distinct subsets may contain the same elements. An obviously necessary condition for the existence of distinct representatives is :
Condition C : Every k distinct subsets contain between them at least k distinct elements, for every finite k. P. Hall 1 has shown that if the number of subsets is finite, condition C is also sufficient for the existence of a system of distinct representatives, or SDR as we shall abbreviate. This condition is no longer sufficient if the number of subsets is infinite. As a counter example consider U(So, Si, • • • } where So-{ai, #2, • * • }, Si= {#»}, i = l, 2, • • • . Here condition C is easily shown to hold for the subsets, but clearly no representative may be selected for So which is not also a representative of some Si.
In this paper it is shown that condition C is sufficient if every subset Sj is finite, and also an estimate on the number of systems of distinct representatives is given. This latter result is applied to Latin squares. 
